SUMMARY Surgery without confirmatory radiological contrast studies has been advocated in patients suspected of having a cerebellar hemorrhage. To determine the reliability of the clinical evaluation, records were reviewed of 33 patients in whom the diagnosis of cerebellar hemorrhage was initially suspected or subsequently confirmed. In 13 patients the correct diagnosis had been made initially by clinical evaluation, but in ten patients the correct diagnosis was not suspected at the initial evaluation. The remaining ten patients had typical backgrounds, symptoms, and signs of a spontaneous cerebellar hemorrhage, but radiological contrast studies and clinical observation indicated that other neurological lesions were responsible. Thus, utilizing solely the clinical evaluation, the diagnosis of cerebellar hemorrhage may be made only with difficulty and not with the certainty required for emergency surgery.
Introduction
APPROXIMATELY 10% of intracerebral hemorrhages occur in the cerebellum. 1 "* For untreated patients with cerebellar hemorrhage the mortality is high. 8 -• Since such patients' condition often deteriorates precipitously and surgical intervention is potentially lifesaving, 87 early and accurate diagnosis is necessary. Emergency surgery, bypassing confirmatory radiological procedures, in patients suspected clinically of a cerebellar hemorrhage has been advocated recently by Ott et al. as well as by others. 6 -••" Such a policy places patients who have an acute neurological disorder other than a cerebellar hemorrhage but with similar symptoms and signs at risk of undergoing an unnecessary posterior fossa exploration. The present study, a retrospective analysis of the experience at our institutions, was undertaken to determine the reliability of the neurological examination for the diagnosis of cerebellar hemorrhage. In particular we have sought to determine whether the clinical diagnosis of cerebellar hemorrhage justified immediate surgical intervention without confirmation by radiological contrast studies.
Methods
The 33 patients reviewed in this series were cared for at the Bronx Municipal Hospital Center from January 1, 1970, to January 1, 1975 , and at the Montefiore Hospital and Medical Center from January 1, 1971 , to January 1, 1975 . Records were reviewed of all patients who underwent either angiography or ventriculography for suspected cerebellar hemorrhage. (These lists are complete because no patient had surgery without a preceding neuroradiological contrast procedure.) In addition, radiological and neuropathological records were reviewed for the same period of all cases of proved cerebellar hemorrhage which were clinically unsuspected. Only patients 35 years of age or older were included and patients with a known illness which might produce a cerebellar mass lesion (e.g., metastatic carcinoma) were excluded. Moreover, patients with a final diagnosis of cerebellar infarction have been included in the series if they were initially suspected of having a cerebellar hemorrhage. The diagnoses were made by senior neurology residents in conjunction with the attending neurologist.
Results
The patients were divided into three groups according to their initial and final diagnoses. Group A Group A includes patients in whom the diagnosis of cerebellar hemorrhage was suspected on the basis of the clinical evaluation and in whom this diagnosis was subsequently confirmed by angiography, surgery or autopsy. The clinical findings for the 13 patients in Group A are summarized in table 1. The results of diagnostic procedures performed on patients in this group are summarized in table 2.
An avascular cerebellar mass was demonstrated angiographically in nine patients with confirmatory findings on ventriculography in five. In three patients with normal angiography, subsequent ventriculography showed a cerebellar mass.
Eleven patients in this group had surgery. Four comatose patients died and only two of seven lethargic patients survived longer than two weeks after surgery. A cerebellar hemorrhage was confirmed pathologically in eight patients, while in three patients an infarction was found. A pathological diagnosis was not possible in two patients.
Group B
Patients who were not suspected of having a cerebellar hemorrhage during the initial neurological evaluation but were subsequently shown to have one are included in Group B. Since cerebellar hemorrhage was not diagnosed clinically in Group B, this group represents "false-negatives." Table 1 lists the findings for the ten patients in this group. Table 2 shows the results of the diagnostic procedures.
The initial diagnoses in this group included encephalopathy, thalamic hemorrhage, thalamic infarction, subarachnoid hemorrhage, brainstem infarction, cerebrovascular accident (two patients), and coma of unknown etiology (three patients). Surgery was performed on seven patients; both comatose patients died, while four of the five lethargic patients survived longer than two weeks postoperatively. All the patients in Group B had pathological confirmation of a cerebellar hemorrhage. Group A: patients suspected and confirmed of having a cerebellar hemorrhage (ten patients) or infarction (three patients). Group B: patients unsuspected of having but subsequently proved to have, cerebellar hemorrhage. Group C: patients suspected, but not confirmed, of having a cerebellar hemorrhage. Additional clinical details are available upon request from the authors.
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Group C
The patients in Group C were strongly suspected of having a cerebellar hemorrhage on the basis of the initial clinical evaluation; however, an alternative diagnosis was established subsequently by either the clinical course or radiological contrast studies. This group may be termed "falsepositives." The findings of the ten patients in this group are listed in table 1. The clinical findings in all three groups were essentially the same except for an increased incidence of nausea and vomiting and corneal reflex depression in Groups A and B as compared to C. The results of diagnostic procedures are shown in table 2.
One patient was shown to have a ruptured anterior communicating artery aneurysm with a frontal lobe hematoma. Another patient had an aneurysm of the posterior inferior cerebellar artery without an accompanying hematoma. The cerebrospinal fluid of a patient with the sudden onset of cerebellar signs was found to have an elevated gamma globulin fraction. This patient recovered but was readmitted with a visual scotoma and recrudescence of the original symptoms. Thus, he was considered to have multiple sclerosis. Four patients had a final diagnosis of brainstem in- farction, one of whom evolved the typical signs of the lateral medullary syndrome only after 36 hours. One patient each had a subarachnoid hemorrhage, cerebral hemorrhage, and hypertensive encephalopathy. All of the patients in Group C recovered and were discharged.
Discussion
In some series the authors have reported that the diagnosis of a cerebellar hemorrhage is often unsuspected on the initial evaluation, 4 ' '•" whereas others have suggested that the diagnosis can be made on clinical grounds alone. 6 ' *• 8 The clinical presentation of patients with cerebellar hemorrhage, as described by Fisher et al., consists of headaches, vertigo, repeated vomiting, depressed sensorium, and, almost always, gait ataxia. 5 Recently, Ott et al. have suggested that the diagnosis of cerebellar hemorrhage may be based on the triad of (ipsilateral) gaze palsy, appendicular ataxia, and facial paresis. 6 They reported that 17 patients underwent posterior fossa exploration on the basis of the clinical diagnosis of cerebellar hemorrhage and they noted that "there were no errors in diagnosis." 8 Bergland and Brennan 8 have reported uniformly accurate preoperative diagnosis in a group of 12 patients who had surgery without confirmatory radiological contrast procedures.
During the period of study, 23 patients were found to have cerebellar infarction or cerebellar hemorrhage. Other large series report a similar incidence of two to four patients a year (table 3) . 6 ' '• '• 10 Cerebellar infarction is combined with cerebellar hemorrhage in this study because the two conditions may present with a similar clinical picture, follow similar courses and require similar diagnostic and therapeutic procedures. 10 " 12 In our series three patients had a cerebellar infarction and are included with those (ten) with cerebellar hemorrhage (in Group A).
Of the 23 patients ultimately demonstrated to have had a cerebellar hemorrhage or cerebellar infarction (Groups A and B), only 13 were initially correctly diagnosed. In these groups a total of ten had vertigo, ten had ataxia, IS had nausea, 15 had headaches and 22 had depressed sensorium. Only five of these 23 patients had two while none had all three of the diagnostic signs suggested by Ott. The diagnosis of cerebellar hemorrhage or cerebellar infarction was not made on the initial clinical evaluation in ten patients (Group B). The correct diagnosis was obscured by advanced brainstem compression in four patients. The paucity of cerebellar findings failed to suggest the diagnosis in another four patients. In the remaining two patients the diagnosis probably had been overlooked. Most importantly, ten patients presented with individual and combinations of features strongly suggestive of cerebellar hemorrhage who were shown to have another diagnosis (Group C). None of the patients underwent surgery and all recovered. These patients were mostly elderly (median age 58 years) and hypertensive (eight patients) with headache (nine), vertigo (six), ataxia (five) and depressed sensorium (five). Within the limits of our study we are unable to delineate significant differences in the presentation of these patients (Group C) from those of patients correctly diagnosed (Group A). Thus, we feel that the initial diagnosis of cerebellar hemorrhage that was made by the senior resident in neurology and the attending neurologist was well founded.
As Fisher et al. 6 had anticipated, a ruptured aneurysm might lead initially to the incorrect diagnosis of cerebellar hemorrhage, as was found in two instances in the present series. Rupture of aneurysms of the vertebrobasilar artery complex or of the anterior communicating artery (because of frontal lobe infarction or hematoma) might present with ataxia as well as headache, nausea, and depressed sensorium without hemiplegia. Painful, slowly evolving or otherwise atypical brainstem infarctions were misdiagnosed in four cases in our series. Infarctions encompassing the lateral pons manifested by conjugate gaze palsy, facial paresis and ataxia would also suggest a diagnosis of cerebellar hemorrhage.
On the basis of the results of our series we have concluded that diagnostic procedures are necessary to establish or exclude the diagnosis of cerebellar hemorrhage. Computerized transaxial tomography, which was not available at our institution during the period of the study, now appears to be an accurate and rapid diagnostic procedure for cerebellar hemorrhage." However, this instrument is not generally available and its accuracy for detecting a cerebellar infarction is as yet unknown. The results of the diagnostic tests in this and other series are summarized in table 3. In our cases of cerebellar hemorrhage the cerebrospinal fluid was xanthochromic in 11 cases but clear in two. While lumbar puncture was not associated with deterioration in our series, Norris and Ott point out that this procedure may lead to tonsillar herniation. 6 '• With vertebral angiography an avascular cerebellar mass was demonstrated in 14 of 17 patients with cerebellar hemorrhage or infarction. The angiographical findings of cerebellar hemorrhage and its differentiation from pontine hemorrhage have been described recently.
14 ' 16 Ventriculography was the more definitive diagnostic procedure, establishing an accurate diagnosis in all 13 patients who underwent this study. While vertebral angiography and ventriculography are time consuming, 6 ' • judicious choice of a single confirmatory study and good logistical planning should keep a delay in necessary surgery to a minimum and avoid an unnecessary posterior fossa exploration. 
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